be correlated. For instance, a dircctive could be used to convey specific
information about thc call (caller identification information. location
information, etc.) This information may bc corrclated using the pscudo
ANI. The information may be storcd in a Automatic Location Information
(ALI) database and be retricved using normal E9-1-1 call procedures.

e
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I
i
i
|
1
|
!
|

Wireless 911
Carrior Systam
Call (paNI7)
hrccmnacsrancrnsccnnns s tarrevansass DR

Directive (pANI7, Information)

Directive response

e

ure i lnfomatmn Flow with CAMA Pscudo AN] and an Information Busring Directive
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Call Setup with Additional Information

The cmcrgency service call is made over a ISUP (ISDN (Integrated
Scrviccs Digital Network) Uscr Part) trunk modified to carry additional
inforrmation about the call (caller identification information. location

| informnation, ctc.). This method for information transfer is direct and does
. not require corrclation of othcr messages. ISUP may not have sufficient
. bandwidth for thc intended information flow and ISUP does not have
' procedures for additional messages to rcquest and deliver location

Fi

i

|

| information.

1}

i .

| !

} i Wireless 911

! ! Carrler System
i i

i

Call (AN, information)

----------------------------------------
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5.5

Call Setup with Additional Information

The emergency scrvice call is made over a CAMA trunk, The 7 (or 8)
digits of ANI information are used to convey a pseudo ANI. The pseudo
ANI is usually uscd to identify the caller’s serving ccll (or sector) and the
caller. Thc caller’s identity is temporary, but it allows othcr information to
bc retrieved, For instance, more information may be requested that could
be uscd to convey specific information about the call (caller identification
information, location information, location updatcs, cte.).

Wireless : 911
Carrier System
Call (pANT7) ‘
prreverrvawasasvour PTOPGePIRNCTRERERRR A nr e h
Request (pANI?)

Request Respanse (Information)

e

l 1
[Figure S: laformation Flow with CAMA 2nd Non-Call Associated Retrieval of Information

! |
. 5.6 |

Call Setup with Additional lnforﬁlation

!

The emergency service call is madc over a ISUP trunk. The ANI
information ideatifies a caller. The ealler's identity is terporary for somc
mobile subscribers, but it allows other information to bec rctrieved, For
instancc, more information may bc requcsted that could be used to convey
specific information about thc call (caller identification information,
location information, location updates. etc.).

Wireless 1 911
Carrier Sysem
NI, inf 1 ;
Cali (AN, information
hessenosna. ( ............... ) PR D! ----------- g
Request (ANI)

Requast Response (Information)

l
Figure 6. Informatuon Flow with ISUP and Non-Call Assacisted Retricval of Information

j
|
|
|
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Information Element Locations

Note: reference points and nctwork clements not germain to emergency
service information clement sources have been cxcluded for the sake of
clarity. ANI refers to a full 10-digit (or greater) identification of the calling
subscriber. ANT7 refers to a rcstricted 7- and 8-digit ANI.

The A, B, D, U, Dj, and A; are cxisting interfaces.

| Xa. Xv. X¢\ X4, X Xh. Xi. Xk, 2nd Xq, arc possible new interfaccs.

on E.Iem'em Sources 18
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HLR

MIN-ESN *MIN-ESN

: home service provider information
subscriber information

terminal infermation

g 85/8SC D
i AN[7=sector /
oll id VLR
>
Cell Informetion Database
8 *cell iderttification
¢ cell location information
i MSC ~—— e
!
|
Xq and X cmay be A jor D | Xa ANI7-subseriber
of
Salective pANI7=sector
Xe Router
X Xn
i Xd Selective Router Database
: *ANI7/pANI7
i primary PSAP
1| PSAP Secondary secondary PSAPs
f PSAP
Xi X; MIN  Moblle Identification Number
ESN Elsctronic Serial Number
ALl Automatic Locatlon Information
Y PSAP Public Safty Answaring Poir
MS$ Mabile Station
: AUl BS Basa Station
' “ANI7 B8SC Basa Station Controller
i land fine subscriber sireet address VLR Visior Location Register
| land {ine subseriber name MSC Mobile Switching Center
i , TLDN Temporary Local Directory Numbar
} local celiviar subseriber name HLR Home Location Reglster
: or . PACA Priority Access and Channel Assignmant
‘ cellular subscribar location (sector) MDN Mobile Directory Number
N — " pANI Pseudo Automatlc Number [dantification

pANI7 7-digit (or a-digitg pseudo AN|
ANI7  7.digit {or 8-digit} AN|

* database key

. change from the pravious figure

Figure 7. Evolutionary Path A Informstion Element Sources
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'MIN-ESN

HLR
“MIN-ESN
home service providaer information
subscriber Information
mobile statian pelority »
PACA igval -
preferred language «
terminal information
caliviar subscriver name -

VLR

Cell iMformation Databa
*coil identification
cﬂ“fouion information

MscC

TLON -
serving service «

xkl‘

; provider information «
pANI=Sector. subscriber -

Selsctiive
Router

X¢
Xy

Xd

Xh

i i
Xq and X, may be A or D Xa pANI7=sector
‘ and implies
subscriber 1D »

Selective Router Database
“ANI7/pANIT

PSAP ~——

primary PSAP
secondary PSAPs

- "ANI7 /pAN| -
land line subscriber sreal address
land line subscriber name

'

|
z
t

Fxénr: 8‘

@lar subscriber location (sector)
z —

MIN Mobile Identification Number
ESN Electronic Saerial Number
ALl  Automatic Location Informatian
PSAP Public Safaty Answering Point
MS  Mobile Station
BS' Base Swrion
BSC Base Station Contrailar
VLR Visitor Lacation Register
MSC Mabila Switching Center
TLON Temperary Locgl Directory Number
HLR Hema Location Register
PACA Pricrity Access and Channel Assignmenl
MDN Mobile Directory Number
pANI Pseudo Automatic Numbaer idantification
,:‘r:J7I7 ;rj;mt or :—d:g;t) ps':‘ude ANI
A or 8-gigit) A
ata%ase key o)
+  change from the previous figure
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Information Elements

The following is a list of possible information clcments for traasfer between
a wircless cellular system and an emergency service system,

— .

A.:» Subscriber Information

U NN

i 1. Mobile Identification Number—Electronic Serial Number (MIN-ESN)
: International Mobile Station Identificr (IMSI1)

Billing number

Subscriber name

Subscriber bi]lling address

Subscriber home tclcphone number
Subscriber priority indication
Priority Access and Channcl Assigament (PACA) level (A, B, or C)

Preferred Langnage

v @ N A A NN

. Personally provided mcdical information

11. Home wireless service provider information

B. i Callback Number

o

b { 1. Tcmporary Local Dircctory Nurmber (TLDN)
'g ' 2. Roarmer Port Number
3. Emergency Service Access Port Number
4,

Mobile Directory Number (MDN) (may be intemational)

C. ; Terminal Infoemation

: 1. Electronic Scrial Number (ESN)
. 2. Mobile Station Type

‘ a) Fixed

( b) Automobile

c) Transportable
d) Portable
c) Aircraft

o
Tform:‘iﬂon El:micnls 12
i |
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D, _Caller Geographic Locativn

1.

voR W

Latitude

Longitude
Altitude

Resolution

Source

a)
b)
c)
d)
¢)

Mobile Station (MS)

Base Station Controller (BSC)

Mobilc Switching Center (MSC)

Homc Location Rogister (HLR) —for fixed mobiles

Sclective Router

E. Caller Street Locarion

1.
2.
3.

Strect address

City

Source

a) Mobile Station (MS)

b) Base Station Controllcr (BSC)

c) Mobilc Switching Center (MSC)

d) Home Location Register (HLR) ——for fixed mobiles
e) Selective Router

Serving Wircless Service Provider laformation

Access Directions

In-housc sccurity number

13 Information Eloments
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MS
- MIN-ESN

e

BS/BSC

HLR
*MIN-ESN
home service provider information
subscriber information
moblle station priority -
PACA lovel
preferred language
terminal informaton
cellular subseribor name -
street add(ess -
Lat-Long-Alt-Resolution -

pANI7=sector
Lat-Long-Ros -
!tnct?édr -

>

Cell information Database
*coll Identification

VLR
MSC

/
TLDN

sarving service
prowider information

cell location Information
pAN!

P

. *Lathude-Longhtude -

Xy'and X cmay ba A jor D X3 ANI. AN - street addro&
Lat. Long, primary PSAP

Xm- alternate PSAPs

Selective
e
Xc Router
Xy
Selective Router Database
*ANI7/pANI7
primary PSAP
PSAP Secondary secondary PSAPg
PSAP
, X X; MIN  Mobile ideatification Number
: ESN Electronic Serial Number
! v ALl  Autematic Locatien Infermation
< PSAP Public Salety Answaring Point
MS Mobile Station
AL BS Basae Statien
*ANI7 /pANI BSC Base Station Comroller

i

land line subseriber qtraet address
land lino subscrber name

&ar subscriber location (sod_e-r)/)

VLR Visitor Location Register

MSC Mebile Switching Canter

TLON Temporary Looal Directory Number
HLR Homs Loocation Register

PACA Priority Accass and Channel Assignment
MDN Mobile Directory Number

PANI Pssudo Automnatic Numbar identification
pANI7 7-digit (or 8-digit) pseudo AN!

ANI7 7-digit (or S~digit) ANI

* database key

. change from the previcus figure

Figure 9: Evolutionary Path C Information Element Sources
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Flénru 10:Evolutionary Path D Infremation Element Sources

h
'.

'3 street adress -
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r tafo -

|
|
|
|
|
|
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BS/BSC
pAN|7=sector

HLR
MIN-ESN  *IMSI
home saervice provider Informartien
subseribar information
mobile station priority -
PACA lavsli
preferred language
tarminal information
callutar subsoriber nama -
street addregs
Lat-Long-Alt-Resolution -

Cat-Long-Rea
streat addr

VLR

A

Call Information Database
“cell idemification
cel”ocaﬂon information
ANI

p
MSC
~—— e’
TLON
sefving sarvice
provider information
. ‘Lathtude-Longitud
Xaland X cmay be A ;orD ; Xa AN pANI sirest addreny
| : Lat. Long. primary PSAP
‘ Xm alternate PSAPs
‘ Selective
Router
L x
s
Selective Router Datahase
TANI7/pANI7
- primary PSAP
PSAP Secondary sacondary PSAPs
: PSAP
|
X; X; MIN Moabile dentification Number

!
| ALl
“ANI7 /pAN|

land line subscrlber sreet addross
land fine subscribar name

: cellular subseriber lacation {sector)

ESN Electronic Serial Number

ALl  Automatic Location Inforrnation

PSAP Public Safety Answering Point

MS  Mobile Station

BS Rase Station

BSC Base Station Controller

VLR Visitor Location Register

MSC Mobile Switching Center

TLON Temporary Local Directory Number
HLA Homse Location Register

PACA Pricrity Access and Channel Asslgnment
MON Mobile Dirgctary Number

pANI Pseudo Automatic Number [dentification
pANI7 7-digit §or 8-digit) pseudo ANI

ANI7  7-digit (or 8digi) ANI
database key
. change from the previous figure
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Location Technologies

A number of technologies to locate ccllular subscribers were presented.
Approaches ranged from cquipment placed at the ccll sitc (requiring little
or no changes to the mobile station) to autonomous position detennination
equipmnent placed in the mobilc station. The exccutive surmary of a report
cormmmissioned by APCO was submitted. The APCO rcport contained
synopscs of 17 methods and products to detcrmine position.

23 Location Technologies
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911 CALL-BACK SOLUTION

The greatest stumbling block in the E-911 Report & Order and Further Notice of
Proposed Rulemaking is how to ensure call-back, either to the disconnected 911 caller, or
to verify information after the call is terminated. This issue exists for Roamers and all
types of non-subscription handsets. There is absolutely no difference in call-back
difficulty between a “paying” customer who is an “Unauthorized Roamer” and a “non-
paying” handset, ( with or without a “Code Identifier”).

In the first instance, the “paying” customer who is roaming has a telephone
number assignment which is a long distance call from the PSAP. This long distance call
terminates in the distant Mobile Telephone Switching Office (MTSO) which originally
assigned it to this customer. If the customer has activated “Call Follow”, the call is
switched from his MTSO to the MTSO in the city where he is roaming and call is
completed. The “paying” customer, however, may not have activated the “Call Follow”
process. Therefore, the PSAP may have to resort to using the “Roamer Access Port”,
which is a local number connected to the MTSO which allows the roamer’s ten digit
number to be directly entered into the MTSO, to attempt the call-back. However, there is
no sure way for the PSAP operator to know which of the two system (A-side or B-side) is
the “preferred” system for this roaming customer. The customer’s handset will seek out
and lock onto the “Preferred” system according to the system selection criteria
established in the handset. This criteria may include a “Preferred System List” or a
“Negative System List” both of which will over-ride the A-preferred or B-preferred
selection. This additional selection process is quite common as the customer’s home
system provider is more and more frequently an owner of both A-side and B-side systems
in different cities, and wants to keep the customer on an owned system when he roams
rather than let the handset be served by some competitor’s system. Therefore the PSAP
may have to attempt the call-back sequentially over both the local A-side and B-side
systems. If this caller’s home system has no roaming agreement with either side in this
city, he is an “Unauthorized Roamer” and neither side will complete the call from the

PSAP to this handset. This is not a trivial annoyance but a real problem in an emergency
situation.

In the case of a “Non-Subscriber” handset with a Mobile Identity Number (MIN)
that is no longer valid for that handset Electronic Serial Number (ESN), the home system
for the MIN will not steer the call to this “non-paying” handset. The call-back will be
steered to the handset currently assigned this MIN and should that customer answer, they
will have no knowledge of the 911 call. Also, any PSAP attempts to use either of the
MTSO’s roamer access ports will be thwarted when that MTSO authenticates the MIN by
contacting the home system MTSO for that MIN. The local MTSO will only connect a

call to a handset MIN/ESN that matches the assigned MIN/ESN as reported by the home
system MTSO.



In the case of a “Non-Service Initialized” handset without a MIN at all, the PSAP
can not call-back the handset as the PSAP has no dialable telephone number to call.

All of these issues could become moot if the cellular industry simply applied
some of the same processes that have been utilized for years to handle the service known
as “Follow-Me-Roaming”, which allows a subscriber to roam in a distant city and have
any calls directed to his handset delivered to him wherever he may be located.

The “Follow-Me-Roaming” process depends upon the use of “pseudo-ANI, which
is a substitute telephone number used to uniquely identify a non-local handset MIN/ESN
with a “local” telephone number. The service provides for the forwarding of calls
directed to the roaming handset MIN/ESN by assigning a temporary substitute telephone

number which is a dialable North American Numbering Plan (NANP) telephone number.
The process works as follows:

1. Roaming Customer (RC) MIN (619) 262-1234 from city “A” enters city “R”
and presses * 18 to register with the Mobile Telephone Switching Office
(MTSO) in city “R” by reporting his MIN/ESN, and turn on “Call Follow”.

2. City “R” MTSO assigns RC a temporary pseudo-ANI (NANP (202) 885-
4321) as a local identifier and sends a “Call-Forward” order to city “A”
instructing RC’s home MTSO to forward any calls directed to MIN (619) 262-
1234 (RC) to pseudo-ANI (NANP (202) 885-4321).

3. When someone calls RC MIN (619) 262-1234 and the call arrives at city “A”
MTSO for completion, City “A” immediately forwards the call to NANP
(202) 885-4321, which is routed by the telephone system to city “R” MTSO
for completion.

4. When city “R” MTSO receives a call directed to NANP (202) 885-4321, it
will translate this into a local call directed to RC MIN (619) 262-1234.

5. RC MIN (619) 262-1234 is always addressed by the MTSO as (619) 262-1234
and never knows nor cares about the pseudo-ANI (202) 885-4321 that is being
used to route calls to this MTSO.

6. The pseudo-ANI for RC MIN (619) 262-1234 is assigned for a limited time
period and will expire at the end of the day it was assigned. The city “R”
MTSO will issue a call forward cancel order to city “A” MTSO when the
pseudo-ANI expires.

7. Should RC MIN (619) 262-1234 remain in city “R” and register anew with the
MTSO after midnight, the city “R” MTSO will repeat the process but will
probably use a different pseudo-ANTI for routing as the previous one was
released and in all likely-hood was assigned to another roaming customer.

This process of using a substitute NANP telephone number (pseudo-ANI) to route
calls within and between various systems is well known and has been practiced for a
number of years. The assigning MTSO maintains a cross reference list of the pseudo-

ANIs to handset MIN/ESN and circulates and reassigns the pseudo-ANIs as often as
necessary.



Using this process of assigning a dialable substitute local telephone number to a
handset MIN/ESN by the MTSO can resolve most of the 911 call-back issues. If the
MTSO were to assign a temporary substitute telephone number (Pseudo-ANI) at the time
of the 911 call origination and then report the substitute telephone number to the PSAP
instead of reporting the actual handset MIN, or lack thereof, the PSAP operator could, in
most instances, call-back the user in the event of disconnect. This substitute telephone
number is a local number and is dialed as any other type of local call by the PSAP
operator. If the substitute telephone number is delivered by the telephone company to
BOTH of the MTSO'’s then both sides will seek to contact the handset MIN/ESN that has
been assigned this substitute telephone number. The PSAP operator doesn’t need to

know the caller’s actual MIN in this instance as it is the substitute telephone number that
provides call-back.

The process of assigning a temporary substitute local telephone number (Pseudo-
ANI) is as follows:

1. The A-side MTSO receives a 911 call origination order from a “Non-Service
Initialized” handset MIN (000) 000-000 / ESN 1290654321.

2. The A-side MTSO assigns a substitute local number (202) 737-3232 to this
handset MIN/ESN and stores the assignment data in its internal routing table.

3. The A-side MTSO notifies the B-side MTSO to store in its internal routing
table this substitute telephone number assignment to this handset MIN/ESN.

4. The A-side MTSO completes the call to the appropriate PSAP and delivers
the assigned substitute telephone number (202) 737-3232 as the calling party
number.

5. Should the call get disconnected and the PSAP operator decide to call-back to
this handset, the PSAP operator will dial the assigned substitute local
telephone number (202) 737-3232.

6. The local telephone company delivers the call simultaneously to both the A-
side and B-side MTSO’s.

7. Upon receipt of a call directed to substitute telephone number (202) 737-3232,
each MTSO extracts the handset MIN/ESN from its assignment routing table
and each MTSO pages MIN (000) 000-0000.

8. Every handset in the system that contains a MIN (000) 000-0000 will respond
automatically to this page.

(Note: This is why the Alliance suggested to the Commission that every
handset be manufactured with a unique MIN instead of the current
practice of using a Null MIN. The Commission misunderstood

this suggestion by assuming the MIN had to be a dialable
telephone number.)



9. The MTSO can limit its page order to only the cell site over which it last had
contact with this handset or it could page system wide. In either event, the
paged handset will respond with an automatic page order acknowledgment
which contains the handset MIN/ESN.

10. Only the correct handset MIN/ESN match will allow the MTSO to issue the
voice channel order and only over the cell site through which the page order
acknowledgment was received.

11. The desired handset will go to the assigned voice channel and when the user
answers the call, conversation will be allowed and the local telephone
company will drop the call to the other MTSO.

The substitute telephone number assignment will have a limited life and when the
assignment window expires, the pseudo-ANI will be returned to the pool and available
for reassignment. The volume of traffic expected and the length of the assignment
window will determine how large the pool of temporary substitute numbers needs to be.

This call-back process could be implemented today be the cellular carriers at a
fairly nominal cost. This solution is software based and resides in the MTSO
intelligence. The elements of this process already exist and the creation of the MTSO
control program should not exceed $250,000 for each switch manufacturer. The cost to
implement the resultant program into the MTSO systems should not exceed $50,000 per
system. The only recurring costs involved in the process is the pool of substitute local
telephone numbers which both sides draw from for temporary assignment.
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FOREWORD

This Foreword is not part of this Interim Standard.

This is one of a series of recommendations entitied

"ENHANCED EMERGENCY SERVICES"

which provides a solution for the limited capabilities of wireless Enhanced Emergency
Services. These capabilities include:

provision of base station, cellsite or sector identification information
subscriber identification

callback

reconnect

The recommendations included in this series are:

See Cover for “Restrictions” iit

PN-3581.1, Enhanced Emergency Services: Functional Overview
PN-3581.2, Enhanced Emergency Services: PSAP Perspective

PN-3581.3, Enhanced Emergency Services: Intersystem Information
Flows

PN-3581.4, Enhanced Emergency Services: ANSI/TIA/EIA 41 Stage 2
Modifications

PN-3581.5, Enhanced Emergency Services: ANST J-STD-023 Stage 2
Moadifications .o

PN-3581.6, Enhanced Emergency Services: TIA/EIA/IS-93 Modifications
PN-3581.7, Enhanced Emergency Services: ANSI/TIA/EIA 41 Stage 3
Modifications .

PN-3581.8, Enhanced Emergency Services: ANSI J-STD-024
Modifications
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The numbering system of this series of Interim Standards varies from normal TIA/EIA
practice. The unique numbering system assigned to these documents is intended to reflect

their hierarchical structure.
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1. INTRODUCTION

1.1 OBJECTIVE

This Interim Standard (IS) presents recommendations for the support of Enhanced
Emergency Services.

1.2 SCOPE

This document defines the range of application of the current issue of the series. It

focuses on overall objectives and basic assumptions. Procedural details are presented in
the other recommendations.

1.3 ORGANIZATION

This document is organized by the following sections:

- * Secctions 2, 3, and 4 entitled “References”, “Definitions™ and “Symbols and

Abbreviations™ respectively provide a referral to terminology and acronyms
uscd in this document.

See Cover for “Restrictions” 1 Introduction



